SUMMARY Propionate disappearance from the loops of the hindgut in the rabbit was evaluated by measuring variations in the concentration of propionate in caecocolonic loops and differences in the arterial and venous plasma. In vivo metabolism in gut and liver tissues was studied after introduction of (1-'C) propionate into the caecocolonic loops. The rate of disappearance from the loops was always quantitatively significant but was greater in the proximal colon. Hindgut tissue metabolised propionate and the intensity of the metabolism varied with the segment studied; the proximal colon showed by far the highest propionate consumption. (1-'4C) propionate was added to the test solution. Blood samples (1 ml) were simultaneously collected through the catheters before experimentation and every five minutes for 20 minutes in a heparinised beaker. After each operation the volume of blood withdrawn was replaced with a physiological saline solution and the catheter was filled with a solution of heparin (40 IU/ml physiological saline). At the end of the incubation (20 min) blood samples were taken from the portal and hepatic veins. The loops were then emptied and the liquids were immediately placed in ice. The intestinal loops together with a portion of each lobe of the liver were resected, blotted and weighed; the serosal area of the loops was evaluated by planimetry.
It is well known that volatile fatty acids (VFA) -for example, acetate, propionate and butyrate -are the major end products of microbial fermentation in the digestive tract of polygastric and monogastric animals. '2 In the rabbit a large proportion of its energy requirement (30-40%) is derived from the catabolism of the bacterial metabolites formed in the hindgut ;j5 nearly half of the energy supplied is because of the butyrate.' The large intestine tissues metabolise the VFA, the intensity of this metabolism varying with the location in the gut and the excretion pattern.59-' It has been shown that butyrate' is a good respiratory fuel for the colonocyte, and that acetate7 is mainly converted into aspartate and glutamate; these can be considered as 'stock forms' which can be diverted either towards oxidative metabolism or towards protein synthesis. For monogastric animals, much less information is available about the metabolism of propionate by caecal";" and colonic mucosa. Thus the aim of the present investigation is to determine the extent to which propionate is metabolised during its absorption from the large intestine of the rabbit. 
Methods

ANIMALS
Twelve male rabbits (Oryctolagus cuniculus) with an average weight of [2] [3] [4] [5] kg were provided with oats and lucerne ad libitum. All experiments were carried out during the hard faeces period of the animals."'2 EXPERIMENTAL PROCEDURE Anaesthesia was achieved by administering a pentobarbital solution, (20 mg/kg), through the marginal vein of the ear. After laparotomy the hindgut was removed and three loops of approximately equivalent parameters (wet weight, serosal area) were made from the caecum (median zone) and the proximal (aboral segment) and distal colon (for anatomical detail, see Snipes et al4). The sites of the loops were chosen for suitability for cannulation of the venous drainage. Polyethylene catheters (PE 90) were inserted into small caecal and colonic veins draining each loop, and care was taken to ensure that blood circulation was not damaged. A carotid was exposed and cannulated (PE 190) . The loops were washed with sodium chloride (9 g/l) at 38°C, then the three loops were filled with 5 ml of the experimental solution. This solution contained (mM): 159 Na, 17 K, 0-7 Ca, 4- 30 [tCi (1-'4C) propionate was added to the test solution. Blood samples (1 ml) were simultaneously collected through the catheters before experimentation and every five minutes for 20 minutes in a heparinised beaker. After each operation the volume of blood withdrawn was replaced with a physiological saline solution and the catheter was filled with a solution of heparin (40 IU/ml physiological saline). At the end of the incubation (20 min) blood samples were taken from the portal and hepatic veins. The loops were then emptied and the liquids were immediately placed in ice. The intestinal loops together with a portion of each lobe of the liver were resected, blotted and weighed; the serosal area of the loops was evaluated by planimetry.
The preparation of the colonic tissues used in this study has been described previously and is briefly summarised below. The tissues were homogenised in ice cold water using an Ultra-Turrax electric blender and with the homogenates, an extraction in boiling water allowed the volatile fraction to be recovered; the insoluble fraction (proteins) being removed by centrifugation (30 min at 10 000 g). After 
Results
DISAPPEARANCE OF PROPIONATE IN INTESTINAL LOOPS
The concentration of propionate used in the present work was: 10-8±0-15 mM which is regarded as physiological.'"' '" Twenty minutes after introduction of the test solution the rate of propionate disappearance from the intestinal loops was always high; moreover it was invariably greater in the proximal colon compared with the caecum and distal colon. At the end of incubation 40-50% of the fatty acid inserted into the loop had disappeared (Fig. 1 content was higher in the colon than in the caecum and the liver: approximately 4-8 times more (p<0-001). It is to be noted that the amount of radioactivity recovered in the caecocolonic tissue is small compared with the quantities of '4C-propionate absorbed: 0-5-0-8% in the caecum, 1-8-2-9% in the proximal colon and 3-4-6-2% in the distal colon.
The labelling balance of the biochemical fractions varied (Fig. 2) . In the hindgut walls about 67% of the total radioactivity was recovered in the aqueous fraction and 16% in the insoluble fraction (proteins); radioactivity was also found in the volatile (15%) and the lipid soluble (2%) fractions. For the liver tissue 80% of the 14C detected was incorporated in the aqueous fraction, 17% in the insoluble fraction, the remainder (3%) was distributed on the lipid soluble and volatile fractions.
14C INCORPORATION INTO METABOLITES ISOLATED FROM THE AQUEOUS FRACTION
On the autoradiographs, radiocarbon was always detected in a number of metabolites -that is, free amino acids, organic acids and sugars (Table 2; Fig.  3 ). In the gut walls the radioactivity of the aqueous fraction was mainly accounted for by organic acids (56%), but also by amino acids (24%) and sugars (20%). In the case of the liver a high percentage of the radioactivity was detected in the free amino acids (86%) and some label was recovered in sugars (11% ) and organic acids (3%).
The details of the 14C distribution into metabolites present in the aqueous fraction are reported in Table  2 . It is to be noted that in the hindgut walls the radioactivity in the free amino acids was mainly associated with glucogenic substrates -that is, In the case of the liver tissue the highest labelling rate found in the free amino acids was mainly due to glutamate+glutamine (44%) and to aspartate+ asparagine (38%).
Certain of the labelled metabolites present in the gut tissues were detectable in the venous plasma. The total radioactivity measured in the aqueous fraction of the portal plasma was 3-8 x 10' dpm/ml, and 300/u of the total 14C was recovered in the free amino acids (alanine, aspartate and glutamate), 39% in the organic acids (succinate, malate and lactate), the remainder (31%) in the glucose. The radioactivity found in arterial plasma ranged between 1-to 1-3x1(0) dpm/ml, and the "4C was only found in the lactate and glucose. (30-60%) of the absorbed propionate is oxidised or converted to other products during the absorption process through the rumen wall.' Evidence of extensive metabolism of propionate to lactate by the rumen epithelium has now been challenged by the results of a number of studies2" 2" carried out with a variety of experimental techniques. But, in experiments with calves, Weigand et al14'2 estimated that the true conversion of this bacterial metabolite into lactate averaged less than 5°/O, and when estimates were corrected to lactate derived directly from propionate via glucose they averaged 2-3%. Similar low estimates were found in vitro for the rumen epithelium of ewes.2 '" The nature and the distribution of the 14C in the rabbit hindgut tissues show that the propionate is used by the colonocyte as a source of energy and as substrates for gluconeo- 
